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(54) Seamless side Inf latable restraint deployment system 



(57) A seamless side inflatable restraint deployment 
system (10) for an occupant seated in a seat (12) 
includes a side inflatable restraint module (26) attached 
to a frame (18) of the seat (12) arid having an inflatable 
restraint (24), a pad (20) disposed adjacent the side 
Inflatable restraint module (26) having a deployment 
opening (54) therein, and a tear Initiator envelope (44) 
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enclosing tlie side inflatable restraint module (26) and 
extending through the deployment opening (54) to con- 
centrate deployment forces of the inflatable restraint 
(24) to form a desired exit location in a seat trim (22) of 
the seat (12) for tiie inflatable restraint (24) to deploy 
therethrough. 
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Description 

The present invention relates generally to inflatable 
restraints and, more specifically, to a seamless side 
inflatable restraint deployment system for a motor vehi: s 
. cle. 

A particular type of inflatable restraint fdr an occu- 
pant in a motor vehicle is commonly referred to as an air 
bag. The air bag is stored in the motor vehicle in an 
uninflated condition. When the motor vehicle experi- io 
ences a collision-indicating condition of at l^ast a prede- 
termined threshold level, gas is directed to flow into the 
airbag from a gas producing source. The gas inflates 
the air bag to an extended condition in which the air bag 
extends into the occupant compartment of the motor is 
vehicle. When the air bag is inflated into the occupant 
compartment, it restrains movement of the occupant to 
help protect the occupant from forcefully striking parts . 
of the motor vehicle as a result of the collision^ 

The air bag is typically mounted in the vehicle as a 20 
part of an air bag module. In addition to the air bag, the 
air bag module includes an inflator .and a reaction can- 
ister. The inflator is source of gas for inflating the air 
bag. The reaction canister contains the air bag and the 
inflator, and has a deployment opening through which 2S 
the air bag emerges from the reaction canister when it is 
being inflated. 

Typically, a deployment door extends over the 
deployment opening in the reaction canister to conceal 
the air bag and the other parts of the air bag module so 
from the occupant compartment. The deployment door 
may be a part of a trim panel on an instrument panel of 
the motor vehicle. 

When the inflator is actuated, the reaction canister 
directs the gas to flow from the inflator into the air bag. 35 
As the gas enters the air bag, it moves the air bag out- 
ward from the reaction canister through the deployment 
opening and forcefully against the deployment door. A 
closure portion of the deployment door is ruptured by 
the force of this fluid pressure in the air bag. As the air 40 
bag continues to move outward against the deployment 
door, it forcefully deflects a hinge portion of the deploy- 
ment door so as to move the deployment door pivotally 
away from the deployment opening. The deployment 
door is thus opened and moved pivotally out of the path 4S 
of the air bag as the air bag is inflated outward from the 
reaction canister through the deployment opening and 
into the occupant compartment. 

Although the above air bag and air bag module has 
worked well when mounted in the instrument panel, so 
there is a need in the art for mounting an air bag to 
resist side impact on the occupant compartment. Also, 
there is a need in the art to provide a side air bag in a 
seat of a motor vehicle to retain outward appearance of 
the seat and eliminate the deployment door, ss 

Accordingly, the present invention is a seamless 
side inflatable restraint deployment system for an occu- 
pant seated in a seat including a side inflatable restraint 



module attached to a frame of the seat and having an 
inflatable restraint, and a pad disposed adjacent the 
side inflatable restraint module having a deployment 
opening therein. The seamless side inflatable restraint 
deployment system also includes a tear initiator enve- 
lope enclosing the side inflatable restraint module and 
extending through the deployment opening to concen- 
trate deployment forces of the inflatable restraint to form 
a desired exit location in a seat trim of the seat for the 
inflatable restraint to deploy therethrough. 

One feature of the present invention is that a seam- 
less side inflatable restraint deployment system is pro- 
vided in a seat for a motor vehicle. Another feature of 
the present invention is that the side inflatable restraint 
deployment system allows for a seamless design (i.e., 
no deployment door). Yet another feature of the present 
invention is that the side inflatable restraint deployment 
system has a tear' initiator envelope for predicta- 
ble/r-epeatable tear seam location and performance. Still 
another feature of the present invention is that the side 
inflatable restrairrt deployment system resists foam frag- 
mentation and maintains seat comfort. 

The. invention will now be described, by way of 
example, with reference to the accompanying drawings, 
in which: 

FIG. 1 is a perspective view of a seamless side 
inflatable restrairrt deployment system, according to 
the present invention, illustrated in operational rela- 
tionship with a seat of a motor vehicle; 
FIG. 2 is an exploded perspective view of the seam- 
less side inflatable restraint deployment system and 
seat of FIG. 1; and 

FIG. 3 is a fragmentary plan view of the seamless 
side inflatable restraint deployment system and 
seat of FIG. 1. , 

Referring to the drawings and in particular FIG. 1, 
one embodiment of a seamless side irrflatable restraint 
deployment system 10, according to the present inven- 
tion, is illustrated in operational relationship with a seat, 
generally indicated at 12, for a motor vehicle (not 
shown). The seat 12 includes a generally horizontal 
seat portion 14 and a generally vertical back portion 16. 
Since the present invention may be used with either the 
seat portion 14 or the back portion 16, only the back 
portion 16 will be described. 

The back portion. 16 has a seat back frame 18. The 
seat back frame 18 has a generally inverted U-shaipe 
and is made of a hollow member or tube having a gen- 
erally circular aoss-section. The seat back frame 18 is 
made of a metal material. The back portion 16 has a 
seat back pad 20 disposed .adjacent the seat back 
frame i 8 and a seat trim 22 covering the seat back pad 
20. The seat back pad 20 is made of a foam material. 
The seat trim 22 is made of a flexible fabric material 
such as cloth, vinyl, leather. or the like. It should be 
appreciated that, up to this point. in the description, the 
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seat 12 is conventional and known in the art. 

Referring to FIGs. 1 through 3, the seamless side 
inflatable restraint deployment system 10 includes a 
side inflatable restraint 24 such as an air bag and a side 
inflatable restraint module 26 for inflating the side inflat- 
able restraint 24. The side inflatable restraint module 26 
includes an inflator 28 and a reaction canister 30. The 
inf lator 28 is the source of inflation fluid or gas for inflat- 
ing the side inflatable restraint. 24. The reaction canister 
30 is generally U-shaped in cross-section and extends 
vertically to contain the inflator 28 and the side inflatable 
restraint 24. 

The seamless side inflatable restraint deployment 
system 10 includes a fastening mechanism, generally 
indicated at 32. for removably fastening the side inflata- 
ble restraint module 26 to the seat back frame 18. The 
fastening mechanism 32 includes a plate 34 secured to 
the seat back frame 1 8 by suitable means such as weld- 
ing. The plate 34 has a generally L-shaped aoss-sec- 
tlon. The plate 38 has at least one, preferably a pair of 
apertures 36 extending therethrough. The fastening 
mechanism 32 has at least one, preferably a pair of 
threaded fasteners 38 extending from the reaction can- 
ister 30 and through the apertures 36 in the plate 34. 
The fastening mechanism 32 includes a threaded nut 
40 and a washer 42 for engaging each of the fasteners 
38. 

The seamless side inflatable restraint deployment 
system 10 further includes a tear initiator envelope, 
generally indicated at 44. The tear initiator envelope 44 
is an envelope of a strong material, such as fabric 
thicker than the seat trim 22, which Is strong enough to 
withstand the force of the deploying side inflatable 
restraint 24 and stronger that the seat trim fabric 22. 
The tear initiator envelope 44 has a first or left-handed 
member 46 and a second or right-handed member 48. 
Each of the first and second members 46 arxi 48 have 
an end or flange 50 extending transversely between the 
seat trim 22 and the seat back pad 20. The flange 50 is 
adhered and/or sewn to the underside of the seat trim 
22 in a desired exit location for the side inflatable 
restraint 24. Each of the first and second members 46 
and 48 have a connecting portion 52 extending gener- 
ally perpendicular from the flange 50 and through a 
localised slit or deployment opening 54 in the seat back 
pad 20. The deployment opening 54 is a slit extending 
generally vertically from a front of the seat back pad 20 
to a recess 56 in a back of the seat back pad 20. The 
recess 56 receives the side inflatable restraint module 
26 and the seat back pad 20 has an enlarged cavity 58 
for receiving the seat back frame 18. 

Each of the first and second members 46 and 48 
have a base portion 60 extending reanwardly to tightly 
encase the side inflatable restraint module 26, The base 
portion 60 has at least one, preferably a pair of aper- 
tures 62 which receive the fasteners 38 such that the 
base portion 60 is sandwiched between the reaction 
canister 30 and the plate 34. It should be appreciated 



that the base portion 60 may have any suitable shape to 
encase the side inflatable restraint module 26 as tight 
as possible while.still allowing assembly . 

The seamless side inflatable restraint deployment 

5 system 10 includes at least one, preferably two or more 
retention stitches 64 to initially hold together the con- 
necting portions 52 of the first and second menfibers 46 
and 48 of the tear initiator envelope 44. The retention 
stitches 64 are preferably thread which is sewn to pre- 

10 vent the connecting portions 52 from opening during 
normal seat wear. 

In operation, when the motor vehicle experiences a 
collision-indicating condition of at least a predetermined 
threshold level, the inflator 28 is actuated and the reac- 

15 tioh canister 30. directs the gas to fbw from the inflator 
28 into the side inflatable restraint 24. As the gas enters 
the inflatable restraint 24, it moves the side inflatable 
restraint 24 outward from the reaction canister 30. As 
the side inflatable restraint 24 deploys, it tears the reteh- 

20 tioh stitches 64 and moves through the. tear initiator 
envelope 44 and deployment opening 54, forcing the 
flanges 50 to pull or tear the seat trim 22 apart to form 
an opening at the designated exit location. The side 
inflatable restraint 24 is inflated outward from the exit 

25 location in the seat trim 22 to extend into the occupant 
compartment of the rnotor vehicle as illustrated by the 
phantom lines in FIG. 1. When the side inflatable 
restraint 24 is inflated into the occupant compartment, it 
restrains movement of the occupant to help protect the 

30 occupant from forcefully striking parts on the side of the 
motor vehicle as a result of the collision. 

Accordingly, the seamless side inflatable restraint 
deployment system 10 concentrates the deployment 
forces at the desired seat exit location, providing repeat- 

.35 able deployment exit and perlormance. The seamless 
side inflatable, restraint deployment system 10 resists 
foam fragmentation due to the foam seat back pad 20 
being protected from the deploying side inflatable 
restraint 24 by the tear initiator envelope 44. The seam- 

40 less side inflatable restraint deployment system 10 is a 
seamless design which does not affect fit, finish or 
appearance of the seat trim 22. The seamless side 
inflatable restraint deployment system 10 maintains 
seat comfort by allowing full thickness foam seat back 

45 pad 20 to be used over the side inflatable restraint mod- 
ule 26. 

The present invention has been described in an 
illustrative manner. It is to be understood that the termi- 
nology which has been used is intended to be in the 
50 nature of words of description rather than of limitation. 

Claims 

1. A seamless side inflatable restraint deployment 
55 system (10) for an occupant seated in a seat (12) 
comprising: 

a side inflatable restraint module (26) attached 
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to a frame (18) of the seat (12). and having ah 
inflatable restraint (24); 

a pad (20) disposed adjacent said side inflata- 
ble restraint module (26) having a deployment 
opening (54) therein; and s 
a tear initiator envelope (44) enclosing said 
side inflatable restraint module (26) and 
extending through said deployment opening 
(54) to concentrate deployment forces of said 
inflatable restraint (24) to form a desired exit io 
location in a seat trim (22) of the seat for said 
inflatable restraint (24) to deploy therethrough. 

2. A seamless side inflatable restraint deployment 
system as claimed in claim 1 , wherein said side is 
inflatable restraint module (26) comprises an infla- 

tor (28) for Inflating said inflatable restraint (24) and 
. a reaction canister (30) containing said inflatable 
restraint (24) and said inf latbr (28). 

3. A seamless side inflatable restraint deployment 
system as claimed in claim 1 . including a fastening 
mechanism (32) for fastening said side inflatable 
restraint module (26) to the frame (18). 

25 

4. A seamless side inflatable restraint deployment 
system as claimed in claim 3. wherein said fasten- 
ing mechanism (32) comprises a plate (34) secured 
to the frame (18) having at least one aperture (36), 

at least one fastener (38) extending from said reac- so 
tion canister (30) through said at least one aperture 
(36). and means (40,42) for engaging said at least 
one fastener (38). 

5. A seamless side inflatable restraint deployment 3S 
system as claimed in any one of the preceding ' 
claims, wherein said tear initiator envelope (44) has 

a first member (46) and a second member (48). 

6. A seamless side inflatable restraint deployment 40 
system as claimed In claim 5, including at least one 
retention member to initially hold together said first 
member (46) and said second member (48). 

7. A seamless side inflatable restraint deployment 4S 
system as claimed In claim 6, wherein said at least 
one retention member is a retention stitch (64) 
made of thread. 

8. A seamless side inflatable restraint deployment so 
system as claimed in claim 5, wherein each of said 
first member (46) and second member (48) have a 
flange (50) extending transversely between the 
seat trim (22) and pad (20) and attached to the seat 
trim (22). ss 

9. A seamless side inflatable restraint deployment 
system as claimed in claim 8, wherein each of said 



first member (46) and said second member (48) 
have a connecting portion (53) extending generally 
perpendicular to said flange (50) and through said 
deployment opening (54). 

10. A seamless side inflatable restraint deployment 
system as claimed In claim 9, wherein each of said 
first member (46) and said second member (48) 
have a base portion (60) extending from said con- 
necting portion (52) to encase said side inflatable 
restraint module (26). 
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